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Introduction
Dragonflies and damselflies (Insecta: Odonata) are large charismatic flying insects at the adult stage, aquatic naiads during their immature stages. Both adults and naiads are predatory, the former capturing their prey in flight, the latter using a distinctive extendable labial mask. Albeit generally less sensitive to water quality than mayflies, stoneflies and caddisflies (Ephemeroptera, Plecoptera and Trichoptera, respectively), Odonata naiads can be used as water quality indicators in some situations (Briers and Biggs 2003 , Foote and Rice Hornung 2005 , Osborn 2005 ). There are approximately 6,000 described species of Odonata (Dijkstra et al. 2013 ) and the conservation status of a large number of these is of concern (Gerlach et al. 2014, Clausnitzer and Jödicke 2004) .
There are 150 species of Odonata recorded from the Canadian province of Quebec (151 listed by Savard (2019) minus the newly synonymised Sympetrum janeae Carle, 1993 (Paulson and Dunkle 2018 , Pilgrim and Von Dohlen 2007 ), representing 70% of the Canadian fauna (Cannings 2019) and one third of the species known from North America (Kalkman et al. 2007 ). Thanks to years of collection and study (Provancher 1871 , Robert 1963 , Pilon and Lagacé 1998 , Hutchinson and Ménard 2014 , the status of Quebec Odonata is relatively well-known (Cannings 2019) . In places, there appears to be a replacement of specialist species by generalists (Piché and Hutchinson 2016) , probably due to anthropogenic habitat change. In order to contribute to the Atlas of Quebec Odonata (Savard 2011), to promote the general knowledge of and future research on this group (e.g. Beatty et al. 2010 , Grewe et al. 2012 , Kalkman et al. 2018 ) and to facilitate the use of natural history museum data (e.g. Ball-Damerow et al. 2019 , Lister 2011 , Kharouba et al. 2018 ), we thought it important to digitise and make publicly accessible the specimen data in Quebec's public entomological collections.
The Odonata collections of Quebec
The Ouellet-Robert Entomological Collection at the University of Montreal has an exceptionally large holding of Odonata, so when the opportunity presented itself to digitise insect specimen data, this group was an obvious choice (Favret et al. 2019) . Of the 33,122 Odonata specimen occurrence records in the Ouellet-Robert Collection, 31,595 (95%) are from the Canadian province of Quebec. However, of the 150 species of Odonata known from Quebec, the Ouellet-Robert Collection houses only 128 and their distribution records exhibit a "collection bias" (Ferro and Flick 2015) for the Montreal region ( Fig. 1) . Additionally, despite the large number of records, they are concentrated in a relatively small number of collection localities (222) . In order to perform more rigorous distribution modelling and other computational analyses in the future, we sought to broaden the sampling, both geographically and taxonomically, by adding the specimen occurrence records from the other public research collections in Quebec. These include three other university collections and three governmental collections at the city, provincial and federal levels: McGill University's Lyman Museum, Bishop's and Laval Universities, the Insectarium of Montreal, the Government of Quebec and Natural Resources Canada's Laurentian Forestry Centre's Insectarium René Martineau (Table 1) . 
Sampling methods
Study extent: We targeted the Odonata held in seven public insect research collections of Quebec, but it should be noted that there are a number of other public teaching collections in the many universities and CÉGEPs (post-secondary, pre-university schools) in Quebec. In addition, the amateur entomologist community is organised and active in Quebec (Association des Entomologistes Amateurs du Québec 2020, Entomofaune du Québec Collection localities of the Ouellet-Robert Collection specimens. 2020) and, given the popularity of Odonata collecting, a large amount of material, not catalogued here, is held in private collections.
Sampling description: Data capture followed two distinct protocols. Prior to 2012 (Method 1), the Ouellet-Robert Collection specimen label data were parsed and captured manually and verbatim into an Excel spreadsheet. No photographs were taken. After import into a custom FileMaker Pro (FileMaker, Inc., Santa Clara, California, USA) relational database, locality georeferencing was conducted with reference to a downloaded gazeteer, the Canadian Geographical Names Data Base at Natural Resources Canada. Both the verbatim locality description and the gazeteer's locality name were recorded in the FileMaker database.
For the other six collections, after 2012 (Method 2), the digitisation process largely followed that described by Nelson et al. (2012) . Labels of pinned specimens were removed and placed alongside the specimen, a unique identifier label was added and the ensemble was photographed ( Fig. 2) . Glassine envelopes were photographed as found, with the occasional displacement of the specimens in cases where they obstructed the labels (Fig.  3 ). Unfortunately, we were inconsistent in our use of callibration scale. We found that the rate of photography was optimal with three workers, the first preparing the specimens, the second photographing them, the third replacing them. With this set-up, we photographed an average of 1.2 pinned specimens and 4.0 envelopes per minute. Photograph files were renamed, either manually or with a simple perl script that added the collection code and sequential numbers, to correspond to each specimen's unique identifier, allowing for batch importation into a rapid-input FileMaker database. Example of pinned specimen photograph with labels removed.
The Odonata of Quebec: Specimen data from seven collections
In order to accelerate data input, only three numbers and one date were captured manually: 1) The taxon, based on the most recent determination, was captured with a reference ID to a nomenclator built on several taxonomic checklists Dunkle 2018, Garrison and von Ellenrieder 2016) .
2) The collection locality, with its geoposition coordinates, was recorded with another reference ID to the same gazeteer mentioned above. Finally, 3) the collection date and 4) the number of specimens represented by each museum object (e.g. several specimens in a single glassine envelope ( Fig. 3) ) were recorded. Taxonomic data were added during batch import of the photographs. The other three data fields were added by hourly undergraduate employees, referencing the photos and the gazeteer. Their average data capture rate of 106 museum objects per hour was speeded up when multiple specimens in a row had been collected at the same locality.
Figures for the efficiency of the Ouellet-Robert Collection data capture are unavailable (Method 1). However, based on previous experience (Favret and Dewalt 2002) , we estimate that it proceeded at approximately 12 museum objects per hour. On the other hand, photographing the museum objects first and then choosing to capture only the most critical data assured a higher rate (Method 2). Including photography, file naming and import and data capture, but excluding time for set-up, we averaged 19 objects per personhour for pinned specimens, 44 for glassine envelopes. Although some data were not captured in the database, for example, the collector and determiner, these are available on the photographs and can be incorporated into the database in the future, as resources allow, without having to re-access the actual physical specimen.
Quality control:
The taxonomic nomenclature was referenced with the latest sources and is up-to-date. Additionally, most identifications were made by experts in Odonata taxonomy, most notably Adrien Robert and Jean-Marie Perron at the University of Montreal and Laval University, respectively. However, we did not re-identify every specimen and some of the taxonomy has changed since the original identifications, especially those of Robert.
Notably, 663 specimens were identified as Enallagma cyathigerum (Charpentier, 1840), a species now known to be absent from North America. What was labelled as E. cyathigerum may properly be attributed the name Enallagma annexum (Hagen, 1861) (Turgeon et al. 2005) . Alternatively, some specimens may actually be Enallagma vernale Gloyd, 1943, as this latter species was once considered a subspecies of E. cyathigerum (Donnelly 1989) .
Taxonomic determination is always subject to error and revision and users of the data should bear this in mind.
Likewise, the geographic latitude and longitude coordinates reference precise localities in Quebec. In most cases, we were able to pinpoint the historical collection locality to within a radius of approximately 10 km, that is, for most towns and lakes. Larger geographic regions, for example, the Montreal metropolis, were assigned an imprecision of 100 km radius. Locality names that did not occur in our geographic gazeteer but that were nonetheless clearly Quebec locations were assigned a geoposition in the geographic centre of the province. These geographic coordinates were assigned a high level of imprecision (i.e. 1,000 km radius) and therefore should be filtered out of any data analysis that requires more specific locality data. Some place names refer to more than one locality and this is especially true for Quebec lakes (for example, the Canadian Geographic Names Data Base contains 144 Quebec entries for "Lac Rond"). We were sometimes able to establish which one was the correct collection locality (much research was conducted at the University of Montreal Laurentian Biological Research Station's Lac Rond), but otherwise we tried to be conservative by selecting a higher geographic level, most commonly the province itself. A certain number of geopositions can be refined in the future; these data will be updated and made available in the Canadensys.net datasets as time and resources allow. The geoposition coordinates were mapped with Simplmappr (Shorthouse 2010) to confirm that they all fell within the province of Quebec and to correct the two that did not.
Geographic coverage
Description: The specimen records are from the province of Quebec, Canada, comprising an area of approximately 1.5 million square km.
Coordinates: 44.99˚ and 62.59˚ Latitude; -57.10˚ and -79.76˚ Longitude.
Taxonomic coverage
Description: The specimen data records are all of the insect order Odonata, including 137 of the 150 species officially recorded from Quebec. The following list includes all 150 species. The total number of specimen records in the seven collections is in parentheses following each taxon name. collectionID An LSID for the collection or dataset from which the record was derived, e.g.
"urn:lsid:biocol.org:col:34164".
datasetID
The DOI for the original Canadensys source of the data, e.g. "10.5886/qwvt63fz".
institutionCode
The name of the institution having custody of the object(s) or information referred to in the record, e.g. "Université de Montréal".
collectionCode
The coden identifying the collection or dataset from which the record was derived, e.g. "QMOR".
datasetName
The name identifying the dataset from which the record was derived, e.g. "Ouellet-
The specific nature of the data record, i.e. "PreservedSpecimen".
catalogNumber An identifier for the record within the dataset or collection, e.g. "QMOR1.001",
where "QMOR1" refers to the museum object (e.g. the vial or envelope) and ".001" refers to one or several specimens contained in that museum object. family
The full scientific name of the family in which the taxon is classified, e.g.
"Aeshnidae".
genus
The full scientific name of the genus in which the taxon is classified, e.g. "Aeshna".
specificEpithet The name of the species epithet of the scientificName, e.g. "interrupta".
infraspecificEpithet The name of the subspecific epithet of the scientificName, e.g. "interna".
taxonRank
The taxonomic rank of the most specific name in the scientificName, i.e. "Family", "Genus", "Species" or "Subspecies".
scientificNameAuthorship The authorship information for the scientificName formatted according to the conventions of the applicable nomenclaturalCode, e.g. "Walker, 1908".
nomenclaturalCode
The code of nomenclature that governs the scientificName, i.e. "ICZN", the International Code of Zoological Nomenclature.
Additional information
Although the Ouellet-Robert Collection accounted for 81% of all the species-level occurrence records (Fig. 4, Table 1 ), these specimens were collected in a relatively small number of localities, averaging only 45% of all unique localities per species (Figs 1, 5) . Adding the other six collections dramatically increased the geographic coverage, especially the University of Laval Collection with as many localities as the Ouellet-Robert Collection (Table 1) , including a nice series of specimens from Anticosti Island in the Gulf of Saint Lawrence (Fig. 6 ). The Insectarium of Montreal and Quebec Insect Collection both have broad geographic sampling (Figs 7, 8) , whereas that of the other three collections is narrower, concentrated near Montreal, Sherbrooke and Quebec City (Fig. 9 ). Adding the other collections also increased the taxonomic coverage. Whereas specimens of three species are held only at the Ouellet-Robert Collection, nine species, absent from this collection, are held elsewhere (Fig. 5) , including four held only in a single other collection (Table 1 ). In all, seven species are present in a single collection each, whereas only seven are present in all seven collections ( Table 2) . The temporal coverage also broadened considerably with the addition of the other six collections. Whereas overall sampling is dominated by the Ouellet-Robert Collection, mostly thanks to the efforts of its long-time curator, Adrien Robert (Robert 1963) , there is almost no material from the mid-1970s onwards (Fig. 10) . It is the Laval University Collection that provides the vast majority of the material collected during the 1970s and then especially from the 1990s to 2010. This latter collection is in especially nice curatorial condition thanks to the work of Jean-Marie Perron. Table 2 .
Number of Quebec Odonata species deposited in no collection (absent from all collections), a single collection, two to six collections or all seven collections. The volume of material in the combined dataset should be useful for future modelling and other distribution-related analyses. More than half of the species are represented by over 100 specimens in the combined dataset ( Fig. 4 ). If we restrict future work to only those species for which we have the conservative estimate of 25 unique records suggested by van Proosdij et al. (2015) , 25 species at the Ouellet-Robert Collection and 57 across all collections are suitable for distribution modelling (Fig. 4 ). Using this admittedly somewhat arbitrary metric, the additional 19% of material gained by digitising the Odonata in the six other collections represents a two-fold improvement.
